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Use of muscle flap to cover infections 
of the carotid artery after 
carotid endarterectomy 
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and Raul A. Landa, MD, Framingham, Mass. 
Wound infection after carotid endarterectomy is an extremely uncommon complication. 
This complication occurred in two of  our patients in a series of  170 consecutive carotid 
endarterectomies over the last 3 years. There has been an increased use of  prosthetic patch 
grafts to close carotid endarterectomy sites. However, the presence of  infection in the 
setting of  prosthetic graft material poses difficulties in management and may lead to 
life-threatening complications. Recent strategies for the management of  wound infec- 
tions (in cases where the artery/graft interface is intact) include the use of  appropriate 
antibiotics, repeated wound debridement, and covering the tissue defect or the perigraft 
area with well-vascularized muscle flap. In this case report the use of  sternodeidomastoid 
muscle flap as a coverage for the infected area is described. The use of  sternocleidomastoid 
muscle flap helped control the infective process and secured the viability of  the patched 
carotid arteries. (J Vasc Surg 1997;25:769-73.) 
Wound infection after carotid endarterectomy 
(CEA) is an extremely uncommon complication. 1 
When it does occur, it is usually superficial, causing 
little discomfort or prolongation o f  hospital stay. 
However,  wound infection in this area may have 
potentially devastating results if it leads to exposure 
o f  underlying artery or the patched artery. Manage- 
ment o f  deep infection is not well documented in the 
literature. 
Traditional management o f  graft/artery wound 
infections includes the use of  culture-specific antibi- 
otics and wide debridement o f  the necrotic soft tis- 
sue. Current recommendations for protection of  
graft/artery interface and the perigraft area include 
coverage with a viable, well-vascularized tissue such 
as healthy and properly mobil ized muscle flap or free 
tissue transfers. These flaps have been widely used in 
vascular surgery to achieve graft survival and to avoid 
spread of  the infection. 2-9 In the cases described 
herein, the sternal head of  the sternocleidomastoid 
muscle was mobil ized with its blood supply intact to 
preserve the patched carotid artery. 
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CASE REPORTS 
Case 1. A 55-year-old white woman who was a one- 
pack-a-year smoker was found to have bilateral carotid 
stenosis on workup for migraines and ocular symptoms. 
Physical examination revealed iminished left radial pulse 
with a left supraclavicular b uit. The femoral, popliteal, and 
pedal pulses were normal. The carotid duplex study indi- 
cated greater than 80% stenosis of the left internal carotid 
artery and 60% to 80% stenosis of the tight carotid artery. 
There was also stenosis of the left subclavian artery distal to 
the carotid origin. The carotid angiogram revealed a 70% 
narrowing of the left internal carotid artery and confirmed 
the subclavian disease. The tight internal carotid artery had 
a 60% narrowing. 
Other significant medical history included insulin-de- 
pendent diabetes mellitus for 10 years, degenerative lower 
back disk disease, hypothyroidism, and hypercholesterol- 
emia. Cancer of the left breast had been diagnosed 2 years 
previously and was managed with a lumpectomy and radi- 
ation therapy. 
A left carotid endarterectomy was recommended. Be- 
cause of the small size of the patient's internal carotid 
artery, a polytetrafluoroethylene patch of the bulb and 
internal carotid artery was performed. Preoperative pro- 
phylactic antibiotics were not used. The patient olerated 
the procedure well without neurologic deficits after sur- 
gery. She was discharged from the hospital on the second 
postoperative day. 
One week later the patient returned to the office with 
reports of increasing pain, swelling, and drainage from her 
left neck. She had no fever or chills and denied any neuro- 
logic symptoms. Physical examination revealed a tempera- 
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Fig. 1. Direction of rotation ofsternocleidomastoid head 
to cover patched carotid artery. 
ture of 97.8 ° orally and stable vital signs. The left trans- 
verse cervical incision had erythema long the dges with 
moderate swelling and purulent drainage xpressible deep 
to the platysmal closure layer, which indicated a deeper 
infection. 
The patient was initially treated with intravenous van- 
comycin, ceftazidime, and metronidazole. When the pa- 
tient was brought o the operating room, the wound was 
found to have purulent fluid deep to the platysma nd a 
small amount deep to the sternocleidomastoid muscle and 
cervical fascia. However, the patch was intact. The surgical 
procedure consisted of drainage of the collections and 
copious irrigation with antibiotic solution, which con- 
tained Kanamycin and Bacitracin. 
The decision to use sternocleidomastoid rotated mus- 
cle flap was made to control the spread of infection and to 
preserve the patch. The sternal head of the sternocleido- 
mastoid muscle was mobilized, divided, and rotated up 
while its blood supply was preserved, and it was used to 
cover the carotid patch, providing well-vascularized tissue 
to cover the patch and the carotid artery (Fig. 1). The 
remainder of the wound was left open. Tissue cultures 
taken from the operative wound revealed Streptococcus A as
the causative organism. 
After surgery the patient was treated with intravenous 
vancomycin, ceftazidime, and metronidazole and remained 
afebrile. The wound was managed with twice-daily dress- 
ing changes with antibiotic-soaked gauze. The patient was 
discharged with no signs of infection on the eleventh 
postoperative day with a prescription for penicillin V-Q 
500 mg four times a day. Color duplex studies of the left 
internal carotid artery after 1 month revealed 30% residual 
stenosis of the distal eft internal artery with a widely patent 
left internal carotid endarterectomy site. 
The wound completely healed after 3 months and 
remains healed more than 1 year after surgery. 
Case 2. A 64-year-old woman came to the emergency 
department with an acute anterior wall myocardial infarc- 
tion. She was treated with thrombolytic therapy, and her 
initial hospital course was complicated by congestive heart 
failure and hypotension. Other significant history included 
hypertension, insulin-dependent diabetes, hyperlipidemia, 
and peripheral vascular disease. 
Workup after myocardial infarction revealed an ejec- 
tion fraction of 45% to 50%. Coronary arteriography 
showed significant three-vessel coronary artery disease. A
coronary artery bypass procedure was scheduled. Before 
the date of the coronary artery surgery she had an acute 
occlusion of her right iliac artery requiting urgent iliac 
thrombolysis and angioplasty followed by four-compart- 
ment fasciotomy because of prolonged ischemia. The fas- 
ciotomy site later became infected and was managed with 
local wound care and systemic antibiotics. 
During the same hospitalization the patient had multi- 
ple transient ischemic attacks in the right carotid distribu- 
tion. A duplex scan of the extracranial carotid system re- 
vealed 70% stenosis of the right internal carotid artery with 
findings within normal limits for the vertebrobasilar sys- 
tem. A right carotid endarterectomy was performed. Cefla- 
zidime was used for I day before the procedure for prophy- 
laxis. Six days later the patient had an episode ofamaurosis 
fugax on the side of the carotid endarterectomy. A duplex 
study revealed apatent internal carotid artery with 40% to 
50% stenosis. The angiogram revealed a flap causing steno- 
sis at the site of endarterectomy. The patient was brought 
to the operating room, where a large hematoma was evac- 
uated from the subfascial plane. The carotid artery was 
reopened, and in the area of the upper end of the endarter- 
ectomy limit, on the internal carotid artery, asmall flap was 
seen between two tacking sutures, an additional tacking 
suture was placed, and the arteriotomy was closed with 
polytetrafluoroethylene patch. The wound was closed after 
thorough irrigation was performed with antibiotic solution 
containing Kanamycin and Bacitracin. 
After 5 days erythema and wound drainage were 
noted. Culture of the wound confirmed a diagnosis of 
infection by methicillin-resistant Staphylococcus aureus, the 
same organism that infected the fasciotomy wound. Van- 
comycin and aztreonam were administered intravenously. 
The patient's wound was opened, and infected areas were 
debrided with the patients under sedation and local anes- 
thesia with 1% lidocaine hydrochloride infiltration. 
To fill in the area and to cover the graft with healthy 
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Fig. 2. Normal blood supply to sternocleidomastoid muscle. 
tissue, a sternocleidomastoid muscle rotated flap was pre- 
pared after the incision was extended at the lower part of 
the wound. The sternal head was mobilized and divided 
while its blood supply was preserved. The flap was rotated 
up and placed to cover the carotid patch. The sternocleido- 
mastoid was tacked down with interrupted Vicryl sutures. 
The wound was irrigated again with antibiotic solution 
containing kanamycin and bacitracin and was left open. 
Antibiotic-soaked gauze was used to dress the wound. 
Aztreonam was discontinued 1 day after the surgery, and 
Vancomycin was discontinued 3 days after the surgery. At 
this time the patient was given ciprofloxacin and rifampin 
orally. The wound completely healed after 1 month. A 
follow-up duplex scan at 1 month showed a patent ight 
CEA with a small smooth plaque without hemodynamic 
significance. 
DISCUSSION 
The preoperative use o f  antibiotics in CEA is not 
a common practice. Infections in this area are rare 
and usually superficial. However,  factors such as pre- 
vious head and neck surgery, radiation of  the head 
and neck, preoperative arteriogram, or technically 
poor soft-tissue closures leading to tension or hema- 
toma can predispose patients to wound infection) 
Previous radiation to the left neck in the first patient 
and multiple procedures with the development o f  a 
hematoma in the second patient contributed to the 
likelihood of  infection. Obviously, other comorbidi- 
ties such as diabetes or an immunologically incompe- 
tent patient make the use of  prophylactic antibiotics 
advisable in CEA.I°,l l  A l though the value of  prophy- 
lactic antibiotics in carotid surgery has not been con- 
clusively proven, prophylactic antibiotics hould have 
been used in the first case. We are now using prophy- 
lactic antibiotics in all our carotid cases. 
I f  a deep wound infection becomes established 
and involves a vascular graft in any area of  the body, 
management should include the use of  culture-spe- 
cific antibiotics, debridement o f  the infected soft 
tissue, and excision o f  the infected graft. The graft 
can be preserved if it is patent, the anastomosis i
intact, and the patient is not septic.i° Graft excision is 
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Fig. 3. Line of incision and dissection of sternocleido- 
mastoid head before rotation. Blood supply from thyrocer- 
vical trunk (inferior portion of muscle) is sacrificed while 
preserving vessels from occipital and superior thyroid arter- 
ies, thus ensuring adequate blood supply to SCM flap. 
mandatory when the patient presents with anasto- 
motic or graft hemorrhage or pseudoaneurysm, or if 
there is significant systemic sepsis} ~ However, this 
option, when the infection is in the carotid area, 
presents the danger of causing a stroke in some 
patients. In both these cases after infection was dis- 
covered, one option would have been to excise the 
polytetrafluoroethylene graft and replace it with a 
vein graft. This obviously would have been necessary 
if the suture line had been involved. Because the 
suture line was intact, we decided to preserve the 
patch by covering it with a well-vascularized muscle 
flap. 
The use of culture-specific antibiotics after the 
infection has been diagnosed isa critical first step. We 
recommend a bacterial specific antibiotic ourse of at 
least 6 weeks (intravenous and oral). However, long- 
term or lifelong antibiotic suppression should be 
taken under consideration depending on the organ- 
ism and clinical situation. The extent of the infection, 
the presence of gross purulent material, and the pa- 
tient's response to the infection also should be taken 
into account when deciding the duration of intrave- 
nous and then oral antibiotics. 
The last step in the local management ofwound 
infections is coveting the soft-tissue defect and espe- 
cially the perigraft tissue with healthy, wefl-vascular- 
ized tissue. The use of rotational muscle flap in the 
management of acute wound infections has become 
commonplace. The pectoralis major muscle 2and the 
serratus anterior muscle 3 have been transposed for 
the treatment of intrathoracic and sternal wound 
infections. Rectus abdominis muscle flap 4 has also 
been used in lower chest wall infections. Gracilis 
muscle flap has been used in the groin and perineal 
area. sGastrocnemius 6 and soleus muscles are used in 
the management of lower hmb wound infections, 
osteomyelitis, 6 and infected orthopedic hardware. 
Trapezius and latissimus dorsi muscles have been 
used for closure of complex back wounds, s In vascu- 
lar surgery the use of muscle flaps has mainly been 
used for covering grafts in the peripheral vessels. 9,1° 
Sartorius, rectus femoris, and rectus abdominis mus- 
cles have been used to cover vascular grafts in the 
groin. 9 
The use of muscle flap has been shown experi- 
mentally and clinically to improve healing time, 
lower bacterial counts, and finally, bring well-vascu- 
larized tissue to clinically infected areas} 1The mus- 
cle used for rotational coverage depends on the ana- 
tomic region involved and the integrity of a muscle's 
vascular supply. Precise knowledge of a muscle's 
blood supply is essential to prevent ischemic damage. 
In this case report the infected wound is covered 
by rotational muscle flap devised from the sternoclei- 
domastoid muscle. The sternocleidomastoid muscle 
attaches inferiorly as two distinct heads into the ster- 
num and medial third of the clavicle. The two heads 
then ascend posteriorly and vertically to insert supe- 
riorly into the mastoid process. The blood supply to 
the superior portion of the sternocleidomastoid is 
from a branch originating i  the occipital artery that 
enters the muscle just below the mastoid region. The 
blood supply to the inferior portion is from a branch 
of the thyrocervical trunk. Midway between itsorigin 
and insertion the sternocleidomastoid is supplied by 
a branch of the superior thyroid artery and a smaller 
vessel from the adjacent muscles 12 (Fig. 2). 
With our technique the incision is extended to 
the sternal end. The platysma nd the anterior sheet 
of the cervical fascia was dissected. The sternal head 
of the sternocleidomastoid muscle was then mobi- 
lized as low as necessary to allow rotation of the 
muscle pedicle and to reach the area of the surgical 
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need (Figs. 1, 3). The muscle's pedicle's b lood sup- 
ply was based at the branch o f  the superior thyroid 
artery, which as we ment ioned previously supplies 
the mid port ion o f  the muscle. The inferior b lood 
supply from the thyrocervical trunk may be sacri- 
ficed. The sternal head o f  the muscle was rotated up 
so that the b lood vessels would  not  be compromised.  
The wound was covered successfully with this flap 
and left open until  healed. 
CONCLUSION 
Graft preservation and wound heal ing after an 
infection after CEA can be achieved through a mul- 
t imodal approach o f  appropriate antibiotics, local 
debr idement,  and the use ofwel l -vascularized muscle 
flap for coverage o f  the infected area. 
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